However, the observed increases were not uniform and in some individuals high values 59 (5100 ng/g lipid) were determined. Significant differences were found between the 60 concentrations of DDT and related compounds in breast milk according to parity, with 61 higher concentrations in primiparae than multiparae women. These differences 62 overcome the age effect in DDT accumulation between the two groups and evidence 63 that women transfer a significant proportion of their body burden of DDT and its 64 metabolites to their infants. 65 66 67 68
Introduction 71 72
Technical grade DDT is generally composed of 4,4'-DDT (~80%), 2,4'-DDT (~15%) 73 and 4,4'-DDE (~4%). This product started to be widely used as insecticide in the 40s, 74
leading to the accumulation of 4,4'-DDT and its metabolites in many organisms due to 75 their lipophilicity and high resistance to degradation. Humans are at the apex of the food 76 chain and tend to bioaccumulate DDT compounds through diet, but in some cases direct 77 exposure may also be a significant intake mechanism. DDT and its metabolites have 78 also shown to generate adverse effects on the human health, such as on the cognitive 79 2004). Exposure to DDE, its main metabolite, has been related to increase of asthma 83 incidence in infants (Sunyer et al., 2005; 2006) and increases in urinary coproporphyrins 84 (Sunyer et al., 2008) . 85
86
Evidence of the adverse effects of this insecticide in the environment and humans led to 87 ban DDT for agricultural practices in the 70s. Later, the Stockholm agreement led to a 88 general ban of an important number of persistent organic pollutants, including DDT. 89
These restrictions involved gradual reductions in DDT levels in large areas of the world, 90 e.g. from breast milk contents of 5000-10,000 ng/g lipid in 1951 to ~1000 ng/g lipid at 91 present (Smith, 1999) , or in Sweden between 2000 and 1300 ng/g lipid of 4,4'-DDE and 92 4,4'-DDT, respectively, to 130 and 14 ng/g lipid, respectively, in 1997 (Noren and 93 Meironyte, 2000) . 94
95
In Africa, where malaria killed 750,000 million people in 2009, insecticides have still 96 been used to eliminate the malaria vector. The Stockholm Convention encouraged 97 reducing reliance on DDT and promoting research and development on safer alternative 98 pesticides and strategies. Many of these efforts have been concentrated on the use of 99 pyrethroids as an alternative to combat the vector, which has been successful in some 100 countries. However, the malaria mosquito has become resistant to pyrethroids 101 (Hargreaves et al., 2003) . Accordingly, more than two dozen countries, most of them 102 from sub-Saharan Africa, requested exemptions on the ban of DDT for malaria vector 103 control on the evidence that DDT was the most effective insecticide due to its 104
Study area 174 175
The Manhiça district is a rural area located in the north of the Maputo province, limiting 176 with the Indian Ocean in the east. The climate is subtropical with two distinct seasons, 177 one warm and rainy between November and April and another dry and cold from May 178 to October. Most of the inhabitants are farmers who grow sugar cane, bananas and rice, 179
and some of them work in two big sugar cane factories nearby. Volumes of 0.5-1 ml of breast milk were spiked with TBB and PCB 209 as surrogate 211 standards and the mixture was vortex stirred for 60 s at 2000 rpm. n-Hexane (3 ml) was 212 added, followed by concentrated sulfuric acid (2 ml). After the reaction, the mixture was 213 vortex stirred for 30 s and the supernatant n-hexane phase was separated by 214 centrifugation. The remaining sulfuric acid solution was re-extracted two times with 2 215 ml of n-hexane (stirring 30 s). The combined n-hexane extracts (7 ml) were additionally 216 cleaned with 2 ml of sulfuric acid (stirring 90 s). Then the n-hexane phase was separated 217 and reduced to dryness under a gentle nitrogen stream. The extract was transferred to 218 gas chromatography (GC) vials with four rinses of isooctane (25 l each). Then, it was 219 re-evaporated under the nitrogen stream and 100 l of PCB142 were added as internal 220 standards before injection. (Table 1) . In this last group there were 16 primiparae and 32 multiparae women (Tabledifferences being 6 years. The age of the oldest breastfed infant was 325 days. There 272 were no significant differences between the infant ages of primiparae and multiparae 273 mothers (Table 3) (Table 1 ). The 4,4'-DDE/4,4'-DDT ratio was 2.7. In the 299 2006 group, the median 4,4'-DDE was also higher than the median 4,4'-DDT and the 300 difference between the two was about the same, with a 4,4'-DDE/4,4'-DDT ratio of 2.8. 301
In the 90 The primiparae had higher levels of all 4,4'-isomers and ∑DDT than the multiparae 309 (Table 3 ). The Mann-Whitney U test showed significant differences for 4,4´-DDT, 4,4´-310 DDE and ∑DDT between these two maternal groups (Table 3 ). The Mann-Whitney U 311 test showed the same significant differences for 2,4'-DDT and 2,4'-DDE but not for 312 2,4'-DDD (Table3). 313 314 Table 4 ranges among the cases with lowest median ∑DDT in the countries reported. Diverse 367 socio-economic aspects may explain these low DDT levels in the studied population, 368 such as commercial trading difficulties due to the war and the implementation of 369 programs using insecticides other than DDT soon after this conflict was ended. 2009), and breast milk of primiparae which contained this compound in higher 398 concentrations than multiparae. 4,4'-DDE concentrations were also higher in breast 399 milk of primiparae than multiparae women from Buryatia (Russia) but the differences 400
were not statistically significant (Tsydenova et al., 2007) . However, in this population 401 concentrations of 4,4'-DDT and 4,4'-DDD were higher among multiparae than 402 primiparae women (n = 33; Tsydenova et al., 2007) . In contrast, higher concentrations 403 of 4,4'-DDE and ∑DDT have been observed in primiparae than multiparae women fromwere found in primiparae than multiparae women and the differences were statistically 408 significant. The age differences between the two maternal groups were also statistically 409 significant. As expected, primiparae were younger than multiparae, with median ages 19 410 and 25 years, respectively. There is an age dependence on the accumulation of OCs. 411
Older women have higher body burden of these compounds than younger women 412 Mayans, E., Martell, M., 1994. Estimación del valor calórico de la leche materna 571 mediante la técnica del crematocrito. Rev. Med. Uruguay 10, 160-164. 572
